All chemicals and substances for the syntheses in this contribution were purchased from commercial sources (Sigma Aldrich, Fluka, Alfa Aesar, ABCR) and used without further purification if not stated otherwise. Reactions were carried out either under atmospheric conditions or applying Schlenk technique under inert atmosphere of N 2 gas. Unless specified otherwise, solvents and auxiliary materials were used as purchased. Column chromatography was done using silica gel (60, 0.03-0.2 mm, product no. P090.5) purchased from Lactan, Austria or aluminum oxide (0.05-0.15 mm, type 5016 A basic, pH9-9.5, product no. 06290) purchased from Fluka. Cyclohexane (CH) and ethyl acetate (EA) were purchased in analytical reagent grade from Fisher Scientific, UK. Aluminum sheets with silica gel (60 F 254 ) for thin layer chromatography (TLC) were purchased from Merck KGaA, Germany. 1 H NMR measurements were performed on a Bruker Avanze 300 MHz spectrometer ( 1 H 300.36 MHz, 13 C 75.53 MHz) at 25 °C. Chemical shifts are given in ppm relative to a tetramethylsilan (TMS) standard. Deuterated solvents were obtained from Cambridge Isotope laboratories Inc. and spectra were referenced against the residual proton signals according to literature. 1 31 P NMR measurements were performed on a Varian Unity INOVA 500 MHz ( 1 H 499.894 MHz, 31 P 202.32 MHz) FT NMR instrument with a 1 H-19 F / 15 N-31 P 5 mm Switchable Probe, using at least 256 scans with a delay time of 10 s to accumulate spectra. TopSpin 3.1 software was used for processing and interpretation of NMR spectra. GPC measurements in chloroform were performed on an LC-20 AD system from Shimadzu equipped with two MZ-Gel SDplus Linear 5 µm separation columns from MZ Analysentechnik in line and a refractive index (RD-20A) as well as a UV/VIS detector (SPD-20A). Polystyrene Standards purchased from Polymer Standard Service were used for calibration and data was evaluated applying LabSolutions GPC software. Dynamic mechanical analyses (DMA) were measured on a DMA Q 800 from TA Instruments Waters GmbH in the 3-point bending mode with a frequency of 1 Hz and amplitude of 25 µm in a temperature range from -4 to 31.2°C (3°C/min). Differential scanning calorimetry (DSC) analyses were measured on a DSC 8500 instrument from Perkin Elmer in a temperature range from -20 to 100°C with a heating rate of 20°C/min for the first run and with 40°C/min in the second run (T g values were retrieved from the second heating run).
1
R=Me (1,1-sulfonylbis[2-methoxy-ethane]); C 6 H 14 O 4 S [182.24] PPh 3 (13.1 mg, 0.0498 mmol, 0.1 eq) was dissolved in MeOH (505.0 µL, 12.45 mmol, 25 eq) and DVS (50 µL, 0.498 mmol, 1 eq) was added. The mixture was stirred at 23°C until complete conversion was monitored via 1 H NMR (2h). Excess methanol was removed under N 2 stream and the product was isolated via column chromatography (silica gel, CH/EA 20:1 (v:v) ) by sampling the spot with R f = 0.07 (CH/EA 3:1 (v:v) (CH/EA 20:1 (v:v) ) yielded 86.7 mg (0.412 mmol, 82.8 %) colorless oil by sampling the spot with R f = 0.12 (CH/EA 3:1 (v:v) BuOH (1139.5 µL, 12.45 mmol, 25 eq) and DVS (50 µL, 0.498 mmol, 1 eq) were stirred 24 h at 23°C. Column chromatography (CH/EA 20:1 (v:v)) yielded 110.3 mg (0.414 mmol, 83.1 %) colorless oil by sampling the spot with R f = 0.46 (CH/EA 3:1 (v:v) 29.82, 29.79, 29.77, 29.75, 29.64, 29.59, 29.50, 26.25, 22.83 (20C, C 2-11 ), 14.25 (2C, C 12 10 R=-methyl benzyl ((((sulfonylbis(ethane-2,1-diyl))bis(oxy))bis(ethane-1,1-diyl))dibenzene) 12 R=phenyl allyl ((((sulfonylbis(ethane-2,1-diyl))bis(oxy))bis(prop-2-ene-1,1-diyl))dibenzene) 13 R=propargyl (3-(2-((2-(prop-2-yn-1-yloxy)ethyl)sulfonyl)ethoxy)prop-1-yne); C 10 H 14 O 4 S [230.28] Propargyl alcohol (3.45 mL, 59.8 mmol, 3.0 eq) and DVS (2.00 mL, 19.9 mmol, 1 eq) were dissolved in dry DCM (40 mL) under inert conditions. PPh 3 (522.6 mg, 1.99 mmol, 0.1 eq) was added and the reaction solution was stirred at 23°C until complete conversion of DVS was detected via 1 H NMR. The solution was concentrated under reduced pressure and the remaining yellowish oil was purified via column chromatography (CH/EE, 10:1 and 3:1, (v:v)) by sampling the spot with R f = 0.41 (CH/EE, 1:1, (v:v) 17 R=1-phenyl propargyl ((((sulfonylbis(ethane-2,1-diyl))bis(oxy))bis(prop-2-yne-1,1-diyl))dibenzene) 18 R=1,1-diphenyl propargyl ((((sulfonylbis(ethane-2,1-diyl))bis(oxy))bis(prop-2-yne-1,1,1-triyl))tetrabenzene) C 34 H 30 O 4 S [534.66] To a solution of DVS (100 µL, 0.996 mmol, 1.0 eq) and triphenyl methanol (778.0 mg, 2.989 mmol, 3.0 eq) in dry DCM (2 mL) PPh 3 (26.13 mg,0.0996 mmol, 0.1 eq) was added and stirred at 40 °C. After 168 h 52.1 % monoadduct and 47.9 % (0.477 mmol, 255.1 mg) diadduct were observed by 1 H NMR. The product was purified by flash chromatography (aluminium oxide, pH9-9.5, CH/EA 20:1 (v:v), with 10 ppm BHT in the eluent) and isolated by sampling the spot with R f = (CH/EA 3:1 (v:v)). Yield: 82.5 mg (0.154 mmol, 15.5 %) white crystals. 
P NMR experiments:
DVS (20 µL, 0.199 mmol, 1.0 eq, c = 0.31 M) and PPh 3 (52.3 mg, 0.199 mmol, 1.0 eq) were dissolved in CDCl 3 (650 µL) and subjected to 31 P NMR measurements (1). Then PA (20 µL, 0.347 mmol, 1.7 eq) was added and the mixture was measured again (2). The spectra were compared with the 31 P NMR spectrum of the following reaction solution after complete conversion (3): PA (1.817 mL, 29.89 mmol, 3.0 eq), DVS (1.00 mL, 9.96 mmol, 1.0 eq, c = 1.99 M) and PPh 3 (261.3 mg, 0.996 mmol, 0.1 eq) in CDCl 3 (5.00 mL). The conversions carried out in DCM at different reaction temperatures are depicted in Fehler! Verweisquelle konnte nicht gefunden werden.. 10°C were found to be the optimal reaction temperature for the oxa-Michael addition of divinyl sulfone as the most diadduct was formed after 2 h. Interestingly, room temperature is similarly good, but 0°C are even less appropriate than 40°C. 
P-containing species
But-2-yne-1,4-diol + DVS But-2-yne-1,4-diol (174.1 mg, 2.022 mmol, 1.015 eq) were dissolved in H 2 O (119.5 µL, 9.962 mmmol, 5.0 eq) and PPh 3 (52.26 mg, 0.199 mmol, 0.1 eq, dissolved in 52.3 µL DCM) was added. DVS (200.0 µL, 1.992 mmol, 1.0 eq) was added and the mixture was transferred onto glass object carriers to cure 8 h at 23°C (M n = 3190, M w = 6020, PDI = 1.9) and at 80°C (M n = 2420, M w = 4480, PDI = 1.9).
To a solution of but-2-yne-1,4-diol (85.29 mg, 0.991 mmol) and DVS (100.20 L, 0.998 mmol) in THF/CH 2 Cl 2 = 1:1 (2 mL) PPh 3 (26.24 mg, 0.100 mmol) was added and the reaction mixture was stirred at 23°C for 16 h. The reaction mixture turned yellow and a yellow precipitate formed, which was collected on a glass frit and washed with THF (2 times, 0.5 mL each) and dried in vacuum. Yield: 142.26 mg (70 %). SEC (CHCl 3 relative to PS): M n = 6400 g/mol, M w = 11090 g/mol, PDI = 1.7. A T g of 6.0°C was detected via DSC measurements. 
After combining the reaction solution from the filtration described above with the corresponding washing-solutions volatiles were removed in vacuum yielding 87 mg of an oily residue consisting of species with lower molecular mass and phosphorous containing species. 1 Propane-1,2,3-triol +DVS DMAP (40.55 mg, 0.498 mmol, 0.05 eq) was dissolved in propane-1,2,3-triol (611.60 mg, 6.641 mmol, 2.0 eq). DVS (1.0 mL, 9.962 mmol, 3.0 eq) was added and the mixture was placed in rectangular teflon molds (5 x 2 x 22 mm) to cure 4 h at 80°C. DMA measurements of the sample failed due to sample rupture shortly after the start at -30°C. A T g of 64.8°C was determined by DSC measurements. -2-(hydroxymethyl)propane-1,3 -diol + DVS DMAP (40.55 mg, 0.498 mmol, 0.05 eq) was dissolved in 2-ethyl-2-(hydroxymethyl)propane-1,3-diol (891.13 mg, 6.641 mmol, 2.0 eq). DVS (1.0 mL, 9.962 mmol, 3.0 eq) was added and the mixture was placed in rectangular teflon molds (5 x 3 x 22 mm) to cure 4 h at 80°C. A T g of 28°C was determined by DMA measurements and evaluation of the loss modulus maximum. The T g of 29.7°C determined by DSC measurements is in good accordance with the DMA results (see below). 
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